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BACILLEMIA IN TUBERCULOSIS AS SHOWN BY THE 

EXAMINATION OF POSTMORTEM CLOTS 

FROM THE HEART* 

Unity Fletcher Wilson 

From the Pathological Laboratory of the University of Michigan, Ann Arbor 

A study of the literature on the subject of the presence of tubercle 
bacilli in the blood of tuberculous patients reveals much conflict both in 
opinion and in experimental evidence. That tubercle bacilli enter the 
blood vessels and are generalized by means of the circulating blood is 
of course unquestioned; but to what extent this generalization takes 
place is still unsettled. Is the bacillemia in tuberculosis continuous 
enough or so marked that it can be demonstrated and utilized as a 
means of diagnosis? Particularly in acute miliary tuberculosis are the 
bacilli likely to be found in the circulating blood ; and the demonstra- 
tion of their presence there would be of practical importance in the 
diagnosis of early doubtful cases. Most experimental evidence indi- 
cates, however, that at no time is the bacillemia sufficient to have any 
diagnostic worth. 

The many attempts to demonstrate tubercle bacilli in blood smears have 
ranged in result from the extravagant claims of Rosenberger, 1 since shown to 
rest on technical error, to the almost universally negative findings at the hands 
of numerous workers. Efforts to obtain the bacilli from the blood by culture 
or by animal inoculation have likewise given chiefly negative results. Berge- 
ron 2 secured 3 positive cultures; and Faber 3 was successful in cultivating the 
organisms from blood taken at autopsy in 1 case of miliary tuberculosis. Recent 
investigators (Berry, 4 Kessel 3 ) have also failed to demonstrate the presence of 
tubercle bacilli in the blood of advanced cases of pulmonary tuberculosis, either 
by smears, culture directly from the blood, or by animal inoculations. Much 
more successful has been the demonstration of tubercle bacilli in the placental 
blood of placentas from mothers suffering either with acute miliary or chronic 
pulmonary tuberculosis (Norris" and others). The not infrequent occurrence 
of placental tuberculosis in cases of slight latent pulmonary tuberculosis of the 
mother (3 cases reported from this laboratory by Warthin 7 and Weller 8 ) would 
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tend to show the occasional entrance of tubercle bacilli into the blood stream 
from slight and apparently latent lesions, and that in pregnant women such 
bacilli are more likely to fall out of the circulation into the intervillous spaces 
of the placenta than in any other organ. 

One other method of determining the presence of tubercle bacilli 
in the blood after death, not yet reported in the literature on tubercle 
bacillemia, is the examination of the postmortem clots in the heart and 
great vessels by means of stained sections. This method would at 
least give a definite idea of the number of tubercle bacilli in the heart 
blood at time of death. At Dr. Warthin's suggestion I have attempted 
to make such an estimation on blood clots from the heart in a case of 
generalized miliary tuberculosis in which the dissemination was 
extreme and the tubercles relatively young. 9 

The Case 

A housewife, aged 52 years, with negative family history as regards tuber- 
culosis, became ill about Oct. 21, 1914, with a feeling of unusual fatigue, fever 
and slight chilly sensations, increasing toxemia, rapidly progressing anemia, 
weakness, and dyspnea, without any signs of localized disease. Death took 
place on Nov. 29. 

The gross and microscopic examinations at the autopsy furnished the fol- 
lowing pathologic diagnosis : Primary tuberculosis of bronchial nodes with sec- 
ondary pyogenic infection; cold abscesses in bronchial nodes with rupture into 
pulmonary vein; healed tubercle in right lung; miliary focal tuberculous necro- 
ses in lungs, liver, spleen, and bone marrow; older miliary tubercles in kidney; 
colonies of tubercle bacilli in myocardium ; multiple thromboses (tuberculous) 
in pulmonary veins, portal vein, and ovarian plexus ; exhaustion of bone mar- 
row ; secondary anemia ; gravis aplastica ; fatty degeneration of heart and 
liver; chronic fibroid salpingitis. Tubercle bacilli in large colonies in the focal 
necroses. 

If tubercle bacilli ever exist in the circulating blood in large num- 
bers, this case would seem to be favorable to such a condition, because 
of the early stage of the tubercles, the lesion opening into a pulmonary 
vein, the wide dissemination of the lesions, and the apparently progres- 
sive entrance of bacilli into the circulation as shown by the varied 
picture of the tuberculous . foci ranging from thromboses, coagulation 
and caseation focal necroses, to fully developed epithelioid tubercles. 

The white clots and blood found in the right side of the heart were fixed 
in mercuric chlorid, carefully washed, and imbedded in paraffin. The sections 
were floated onto warm carbolfuchsin without removal of the paraffin, decol- 
orized, and counterstained with methylene blue, washed, dried on the slide, 
the paraffin removed by warming and the use of xylol, and the sections mounted 
in balsam. These stained sections were then carefully searched for tubercle 
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bacilli. In all, about one-tenth of the entire mass of clot and blood obtained 
from the heart (chiefly white clots from the right auricle) was examined in 
this manner. Only 4 typical slender and beaded acid fast bacilli were found in 
the blood-clot sections. Sections of the tuberculous lesions in the organs 
stained in the same manner showed the presence of similar acidfast bacilli in 
enormous numbers in the focal necroses. 

If the other nine-tenths of the heart blood and clot not examined 
contained tubercle bacilli in the same proportion as the one-tenth 
examined, then the entire number contained in the heart blood at time 
of death would be 40 or less. In this case, as the disease was in a 
most acute and severe form and the organisms were being, generalized 
throughout the body in large numbers, the number of bacilli found in 
the blood at any given moment would have to be relatively small, and 
the chances for demonstrating their presence by stained smears, cul- 
tures, or animal inoculation could not be very favorable. In milder 
cases, and in cases of chronic pulmonary tuberculosis, the chances 
for such a diagnostic demonstration of the bacilli in the circulating 
blood would seem to be very small indeed. 



